Ultraviolet mutational spectrum in a shuttle vector propagated in xeroderma pigmentosum lymphoblastoid cells and fibroblasts.
In order to examine possible cell-type specificity in mutagenic events, a shuttle-vector plasmid, pZ189, carrying a bacterial suppressor tRNA marker gene, was treated with ultraviolet radiation and propagated in Epstein-Barr virus transformed lymphoblastoid cell lines from a patient, XP12BE, with xeroderma pigmentosum (XP), group A, and a normal control. XP is a skin-cancer-prone disorder with UV hypersensitivity and defective DNA repair. Plasmid survival and mutations inactivating the marker gene were scored by transforming an indicator strain of E. coli. An earlier report on this data [Seetharam et al., (1990) J. Mol. Biol., 212, 433] indicated lower survival and higher mutation frequency with the UV-treated plasmid passed through the XP12Be(EBV) line. In the present report, sequence analysis of 198 mutant plasmids revealed a predominance of G:C----A:T transitions with both lymphoblastoid cell lines. This finding is consistent with the bias of polymerases toward insertion of an adenine opposite non-coding photoproducts (dinucleotides or other lesions). Transversion mutagenesis, non-adjacent double mutations, and triple-base mutations may involve other mechanisms. These results were compared to similar data from a fibroblast line from the same patient [Bredberg et al., (1986) Proc. Natl. Acad. Sci. (U.S.A.), 83, 8273]. The frequency of G:C----A:T transitions was higher, and there were fewer plasmids with multiple-base substitutions and with transversion mutations with both XP lymphoblasts and fibroblasts than with the normal lymphoblasts and fibroblasts. There were no significant differences in classes or types of mutations in the UV-treated plasmid replicated in the XP lymphoblasts and the XP fibroblasts. This suggests that the major features of UV mutagenesis in different cell types from the same individual are similar.